UV-UV depletion spectroscopy of 2-fluorothioanisole
UV-UV depletion spectroscopy was performed to check that vibronic transitions start from the same zero-point level of the ground state of the one isomer. The burning laser was scanned while the wavelength of the probe laser was fixed at the band origin with a time delay of 100 ns. Figure S3 ). Figure S3 . (a) R2PI spectrum and (b) Franck-Condon simulation of 2-fluorothioanisole. The optimized geometry of S 1 state in the inset was obtained by freezing six geometry parameters using TD-B3LYP 2 /6-311++G(d,p). The S-CH 3 dihedral angle is fixed at 12.5°, and all the atoms except for the hydrogens and methyl group are in-plane. The Franck-Condon simulation was performed with this S 1 geometry using FCLabII. 3, 4 The two imaginary frequencies (-87 and -146 cm -1 ) were converted to the positive ones for the simulation. a The torsion vibration and stretching vibration are denoted by τ and ν, respectively. The bending mode in which the vibrating atoms preserve a well-defined plane is designated by β. The perpendicular bending vibration with respect to such a plane is denoted by γ. The symmetric or asymmetric character of the vibration is indicated by a subscript. Of the bending modes of a CH n group, β s designates the scissoring vibration and β as , γ s , and γ a denote the rocking, wagging, and twisting modes, respectively. Normal modes are labeled according to Ref. [5] . b The experimental values are observed from R2PI spectrum. c The experimental values are observed from SEVI spectra. b Tentative assignments due to noisy spectra.
Franck-Condon simulation

5.
Global minimum geometries in S 1 state by several ab initio calculations Figure S5 . Optimized S 1 geometries obtained using TD-B3LYP/6-311++G(3df,3pd), TD-CAM-B3LYP 6 /6-311++G(3df,3pd), CIS 7 /6-311++G(d,p), RICC2 8, 9 /aug-cc-pVDZ, and CASSCF 10, 11 (10,9)/6-311++G(d,p). All calculations were conducted using Gaussian 09 12 , except RICC2 (Turbomole v7.0.2 13, 14 ). 
Velocity-map ion images and deconvolution of total translational energy distributions
Fitting procedure
The total translational energy distribution was first subtracted by the background for multiphoton dissociative ionization. This background at the lowest translational energy was fitted as a Boltzmann-like function:
)
where A 1 is the amplitude and C 1 is the width. Above the 1345 cm -1 S 1 internal energy, a
Gaussian function was further included for the background at the center of the image:
where A 2 , B 2 , and C 2 are the amplitude, center, and width, respectively. The type of the function was determined by a series of imaging experiments at the same excitation wavelength.
It was assumed that the total translational energy distribution at the S 1 origin has only the low translational energy channel (I) so it was fitted as two Gaussian functions (the same form as energy channel overlaps with that of the high energy channel, causing to increase the uncertainty in the /Ã ratio of the low energy channel. We assumed that the /Ã ratio increases with the ̃ĩ ncrease of the excitation energy and the ratio for the low energy channel was restricted to 0.14 referred to the value for thioanisole. The center and the width of all the Gaussian functions increase as the excitation energy increases.
The error range of the fraction (Г) of the high translational energy channel in the total distribution was obtained by the repetition of the imaging experiment and a fitting procedure by adjusting the relative amount of the Ã states of the low and high translational energy channel.
The final error bar was determined as the largest one. Figure S7 . UV absorption spectrum of 2-fluorothioanisole (solid line) compared to that of thioanisole (dashed line) in n-hexane at room temperature.
UV absorption spectra in hexane
